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ABSTRACT 
 
The flexural strength is one of the mechanical properties of concrete. The flexural 
strength of concrete is needed to determine the maximum deflection and also maximum 
loads that concrete can maintain at certain times. Shear reinforcements, which are norally 
provided as vertical stirrups, are placed at varying intervals depending upon the shear 
conditions acting on a beam. The flexural failure in reinforced concrete beams does not 
happen suddenly but instead it shows some warning of distress that will occur in the near 
future. Contradictory to this, the shear failure is sudden, catastrophic and devastating. To 
avoid any such sudden shear failure, shear reinforcements are provided. Also, the shear 
reinforcement has a control over the shear strength of the beam. The shear stirrups and 
are used to increase the shear strength of concrete beams, to avoid the shear failure and 
to cause a flexural failure. The main aim of this research is to study the effects of shear 
reinforcement on flexural strength in concrete beam. The concrete mixture used in the 
present study consists of cement, course aggregates, fine aggregates and water. Two types 
of tests i.e. compressive and flexural were carried out. The samples for compressive 
strength included cubes with size of 150 mm x 150 mm x 150 mm, while the size of the 
beams used for flexural strength tests were 150 mm width x 150mm depth x 750mm 
length. The results show there is no difference in flexural capacity between 3 shear links 
and 4 shear links, but when add 5 shear links we notice slight increase in the flexural 
capacity, it is concluded that the addition of links as shear reinforcement slightly effect 
the flexural capacity. 
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     CHAPTER 1 
 
 
1 INTRODUCTION 
 
 
 
1.1 BACKGROUND OF STUDY  
 
Beam is a structural element that firstly resists the loads applied horizontally to the 
beam's axis. When we apply the loads to the beam it causes reaction forces at the packet 
support points and this happening because the position of deviation of this beam is          
primarily by bending. The overall effect of all the forces acting on the beam is to produce 
shear forces and bending moments through the beam, this stimulates the internal stresses, 
strains and deflections of the beam. So, beams can be described as members that are 
mainly subjected to flexure and it is essential to focus on the analysis of bending moment, 
shear, and deflection. When the bending moment acts on the beam, bending strain is 
produced. The resisting moment is developed by internal stresses. Under positive          
moment, compressive strains are produced in the top of beam and tensile strains in the 
bottom. Concrete is a poor material for tensile strength and it is not suitable for flexure 
member by itself. The tension side of the beam would fail before compression side failure 
when beam is subjected a bending moment without the reinforcement. For this reason, 
steel reinforcement is placed on the tension side. The steel reinforcement resists all       
tensile bending stress because tensile strength of concrete is zero when cracks develop 
 
           Beams are generally clarification of building or structural designing or civil         
engineering structural components. However, any structures, for example, car vehicle 
outlines, flying machine parts, machine outlines.
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    In engineering,   there are  several types of beams based on the supports which 
are Simply supported beam which a beam  is supported on the ends that is allowed to 
rotate and have no moment resistance, fixed  beam which a beam  is supported on both 
ends and limited from rotation, over hanging which a simple beam extending toward  its 
support on one side ,double overhanging which a simple beam with both ends extending 
beyond its supports on both ends, continuous beam or nonstop supports beam which a 
beam extending over more than two supports, cantilever beam which the beam is settled 
just toward one side and trussed beam which  a beam is strengthened by adding a cable 
or rod to form a truss  
 
 Reinforced concrete is one of the modern building materials widely used.        
Concrete is an “artificial stone” obtained by mixing cement, sand, and aggregates with 
water.   When aggregate is mixed together with dry Portland cement and water, the mix 
it forms fresh liquid of concrete that is easily poured and molded into any shape we want 
to get, which is an inherent advantage over other materials, the cement reacts chemically 
with the water and other components to form a hard matrix that binds the materials           
together into a durable stone-like material that has many uses. After the production of 
Portland cement, concrete became very popular around the world; however, its limited 
resistance to tension prevented its widespread use in building construction, to overcome 
this weakness, steel bars are included in concrete to form a composite material called 
reinforced concrete. The modern reinforced concrete design and construction practice 
were developed by European engineers in the late 19th century, nowadays the reinforced 
concrete is widely used in many range of engineering applications such as building, 
bridges and dams 
 
 In the late nineteenth century, reinforcing materials, such as iron or steel rods, 
began to be used to increase the tensile strength of concrete. Today steel bars are used as 
common reinforcing material. Usually steel bars have over 100 times the tensile strength 
of concrete; but the cost is higher than concrete. Therefore, it is most economical that 
concrete resists compression and steel provides tensile strength. Also, it is essential that 
concrete and steel deform together and deformed reinforcing bars are being used to          
increase the capacity to resist bond stresses. 
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  Good structural analysis and design must be completed with appropriate             
reinforcement detailing to make sure that the whole structure acts as it designed by the 
designer.so the process of details and arrangement of the bar should be in the best way, 
practical, cost-effective, and suitable for their intended use, otherwise you may suffer 
from ugly cracks, excessive deflection, or even collapse because the poorly detailed    
structure   
 
   Flexural strength, which also known as modulus of rupture, or bend strength, 
or transverse rupture strength is a substance property, which is defined as stress in                
a material before it is produced in a bend test (Michael Ashby 2011) .Most often transverse      
bending test is used, in which we employ a rectangular or circular cross section that is bent 
until breaking or yield by using a three-point rupture of modulus test technique, the      
flexural strength is the highest pressure occurs within the material at its moment of yield, 
this is measured in terms of stress. 
 
when the shape of an any object is a single material such as steel bar or wooden 
beam, it is faces a range of pressures through its depth, the stress will be at its maximum 
pressure value if the state of the edge is concave face means that the edge of the object is 
on the inside of the bend, on the other hand the stress will be at its maximum tensile value 
if the pressure  at the outside of the bend which means convex face, These internal and 
external edges of the beam or rod are known as the 'extreme fibers'. The majority of   
substances fail under tensile stress before they fail under pressure stress, so the transverse 
rupture strength (bend strength) is the maximum value of tensile stress that can be          
sustained before the beam fails. 
 
   The flexural strength of a material is defined as its ability to resist deformation 
under load. For materials that deform significantly but do not break, the load at yield, 
typically measured at 5% deformation/strain of the outer surface, is reported as the       
flexural strength or flexural yield strength. The test beam is under compressive stress at 
the concave surface and tensile stress at the convex surface. 
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